An on-line flow-injection microwave-assisted mineralization and a precipitation/dissolution system for the determination of molybdenum in blood serum and whole blood by electrothermal atomic absorption spectrometry.
An on-line flow injection (FI) precipitation-dissolution system with microwave-assisted sample digestion has been developed for the electrothermal atomic absorption spectrometry (ETAAS) determination of trace or ultratrace amounts of molybdenum in human blood serum and whole blood samples. After the exposure of the sample to microwave radiation, the on-line precipitation of molybdenum was achieved by the merging-zone of a 0.5-ml plug of sample with a plug of potassium ferrocyanide, which were carried downstream with a solution of 0.5 mol l(-1) of HNO(3). The interfering effects of iron and copper were minimized by the introduction of a flow of a 5% (w/v) sodium potassium tartrate (for iron) and 2% (w/v) of thiourea (for copper and zinc) in a 5% (v/v) ammonia and 2% (v/v) ammonium chloride solution previous to the precipitation reaction. The reddish-brown precipitate of molybdenyl ferrocyanide was collected on the walls of a knotted reactor. The precipitate was dissolved with the introduction of 1 ml of a 3.0 mol l(-1) NaOH solution and the best performance in terms of detection limit and precision was achieved when a sub-sample of 140 mul was collected in a capillary of a sampling arm assembly, to introduce 20 mul volumes into the atomizer by means of positive displacement with air through a time-based injector. A detection limit (3sigma) of 0.1 mug Mo l(-1) using an aqueous standard solution was obtained. The method is quantitative and is applied over the range 0.2-20.0 mug Mo l(-1). The precision of the method evaluated by ten replicate analyses of aqueous standard solutions containing 0.5 and 1.0 mug Mo l(-1) was 2.8 and 3.1% (relative standard deviation, RSD) (for n=5), respectively. Whereas, the precision evaluated by five replicate analysis of a serum and a whole blood sample were 3.3 and 3.8% RSD. An enrichment factor of ca. 3.5 was achieved with the introduction of 0.5 ml aqueous standard solutions at a sample flow rate of 1.0 ml min(-1). Recoveries of spiked molybdenum in blood serum and whole blood were in the ranges 96-102 and 94-98%, respectively. The results obtained for two human whole blood certified reference materials were in good agreement with the indicative values.